Management of the Disease Effect of Trichoderma harzianum application with organic manures
A field experiment was initiated during May 1992, to study the effect of T. harzianum, the fungus antagonistic to G. lucidum, in the control of BSR. The antagonist was multiplied in rice bran-sawdust medium and applied to the basins of the diseased tree with different organic manures. The treatments were given once a year. The results showed that T. harzianum applied with green leaves, neem cake (NC) or farmyard manure + Bordeaux mixture (FYM + BM) were more effective for the management of the disease than other treatments and control (Table 10 .1). All the treatments recorded significantly higher nut yields than the control. FYM, FYM + BM and neem cake treatments were superior to other treatments.
In addition to assessing disease, microbial populations in the organic manures applied were estimated at bi-monthly intervals for 1 year using a serial dilution plate technique. In general, fungal populations increased markedly up to the fourth month after treatment in all treatments containing organic manure and decreased thereafter except in treatment with green leaves, where the population continued to increase up to the eighth month. In all the organic manure treatments, fungal populations were much higher than in control soil; FYM and NC recording very high population levels (20 and 18 × 10 4 cfu g −1 of soil in FYM and NC treatments, respectively, 1 year after treatment) ( Fig. 10.1) .
The bacterial population was high in FYM treatment, followed by tank silt (TS) and the population dynamics followed almost the same trend as that of fungi, i.e. increase up to the fourth month and thereafter a reduction ( Fig. 10.2 ( Fig. 10.3 ). These populations increased up to the eighth month and then decreased ( Fig. 10.3) . Trichoderma populations were high in all the organic manure treatments when compared to the control (Table 10 .2). The population increased up to the fourth month and then decreased drastically, although the populations always remained much higher than control soil even in the twelfth month after treatment. NC and FYM sustained the highest population levels.
Effect of biofertilizers
A field experiment was initiated to test the efficacy of biofertilizers in the management of BSR. Azospirillum, phosphobacteria and the vesicular arbuscular mycorrhizal (VAM) fungus Gigaspora calospora were tested. Peatbased inoculum of Azospirillum and phosphobacteria (200 g) in 10 kg of FYM per tree year −1 was used. Soil inoculum of VAM fungus (500 g) was used for each tree. Disease intensity, recorded up to the end of 1993, indicated that phosphobacterial treatment was effective in reducing the disease severity when compared to the other biofertilizers tested (Table 10. 3).
Nut yield was higher in all the biofertilizer treatments as compared to control. Although phosphobacteria recorded a mean nut yield of 100, which is less than that of G. calospora and Azospirillum, the yield increased in 1993 when compared to the yield in 1991, while with the other two biofertilizer treatments there was no yield increase when compared to that in 1991 (Table 10. 3). 
Efficacy of fungicides
In the field experiment on the efficacy of fungicides in the management of BSR, fungicides were given as root feeding at quarterly intervals for 1 year and 5 kg of NC was applied every year. The results (Table 10 .4) indicate that aureofungin-sol and tridemorph are very effective during the first 3 years, but in the subsequent years the disease intensity gradually increased. This indicates that the trees are not permanently cured of the disease and there is only suppression of symptoms.
Conclusion
Basal stem rot disease is a major disease limiting coconut production in India. Treatment of the diseased palms with fungicides does not offer a permanent cure to the affected tree. Biological control with T. harzianum and phosphobacteria offers some scope for containing the disease but organic amendments are essential to encourage antagonistic microflora, and treatments which included organic amendments had least disease and better yields of coconuts than those without amendments. 1988 1989 1990 1991 1992 1993 1988 /89 1989 /90 1990 /91 1991 Neem cake 5 kg (NC) + carbendazim 2 g in 100 ml of water as root feeding NC + carboxin 2 g in 100 ml as root feeding NC + aureofungin-sol 2 g with 1 g of copper sulphate in 100 ml as root feeding (NC + AF) NC + tridemorph 2 ml in 100 ml as root feeding NC + aureofungin-sol + 40 litres of 1% Bordeaux mixture (NC + AF + BM)
Control CD (P = 0.5) 
